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(54) INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the recording resolution and 
SNR of an information recording medium consisting of a back lining, a 
non-magnetic intermediate layer, and a recording layer. 
SOLUTION: This information recording medium is featured in that it has 
a back lining with its easy magnetizing axis set in its inside direction, a 
non- magnetic intermediate layer whose surface is finely roughened, and 
a recording magnetic layer easy to magnetize perpendicularly to record 
information in this order. Further, the non-magnetic intermediate layer 
consists of a dielectric layer, an agglomerated layer to form the fine 
asperity grains, and an enhancing layer to increase the height of the 
grains on the agglomerated layer in this order from the above back lining 
layer. 
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[ooo3] z cmmm^mttTii . mwm$*m% 
&Z3rt&m.im ( ?z t t b f e c o > fcnt^g^ia 

JiJBWCr^fflffiCoCrR, ^HSttOT i 
^-^K^^fflt^fLTV^. 4fc % PtJi(4fcl± 
Pdjf ) feJ:lfCo«^**»«fiHSWtEiaRiOT? 
«li LT. (Pt*)i, ^k«J ( S i o 

t*> &4WiH<fl3Hj (a 1 N«S) tco^WS* 1 ^^ 

0 0 1-1 5 5 3 2 9^fg, #Hfi2 0 0 1-2912 

1 1 1 7-9&4B) . 

[ooo4]§^;, aifi^iefj^-m. asttK& 

«W«*3*vO*S. Ell Ofc, ^*OM»i1PSIfi«i« 

Ui»jfc&*r*-5. wr^i2fcii. «Hs*^vjNS*a 
ttttwsv^fu M^fi^s^tt^wt- &mt txm 

f&Zti&W^ £*Ui. KfcMT&Ji2fcoHUc 

jr (ien®4) fc*ia«ai3«tf ftt^-c**. 

WT&K2i:l,Ttt. FeNiS^i, CoZ 
r*£&« ( C o Z r N b ) . ^JRIRHC^flt ( F e Ta 

c> ftzwrn^LtiT^h. mi oic, -ecoffewiioft 
t immnmmfcw t v ^nmctjm 3 $ j±&+ n 



GMk&£.0)M£.J8J&Zti* $m&*mmi)K 'J?%<k 

^m^^m^htzbhcomih^yj^y^m^^hzk 
zmik^hmmmmfc. 

e&smtj*. k> 1 zimt-t&mxmi com 
%h £ k z&wik -thmim 2 ommumm. 

EttNKic. 

[»»B5] fltrsemtfm 2: wot borate, tfrse 

^•r * £ k it x 0 max w\y>uifci8»r*£ 1=* 
oawsa.* £ t %mik*&fflffimMm>B!&% 
m. 

[00 0 1] 
[00 02] 

[tefe^^Ti] fJ!3tE*»6, ffil*I®MIEII^coffifg|B^ 

0-198957 mmtzit. im&TWsizmk&& 



^■co^immt 5 0 n mggm± fc ^ x& 0 , ^gg 
^a5555 .* m^n.*- rr — 

[0005] 4fc. #W2 001 - 31 281 
< tSfT*>S 2 1 L TOUcJSttJKi: ; T«jR*»* L 

T?K>ft$fc&. 4 fe, £<7>Tilfi«c7)±t^ Sfefc^Rltt 
Tim (T i , z r») *>SV>{i:#H5BH44>[SIJB (Co/ 

XgfticaBcii^-tfyTfl&JSli: C o Z r&Timk 

ZM&Ltzimi>mmztix\,^. 
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li, .1*1 fcflBR^ >x F k nmztkf&mmMZttZifrM . 

ifZivxztcm&znzo t-t&i>c?>x'h&cr>z\ mm 
m&bm&^y k , msR t mwm.ttMmeB.tim b <r> 

«CJStt^h*ltta^:ia^JSttfflii:i7)!?gRt^l OOnral 
*«*vo*4fc* :E*fcE#T4£ 4fcW 
fgcow^ t rare* 4 . Lip L . ffirt^MIBH^<otf 
WEMaSBflrm. ^KttTifMBi, -®«+nmJ,lh 
OKJP£*U j&*8r«5£V*. L^t> -<7)ffil*im^ 

[0007 ] . jife. ^<7)^ttTta« (tafl^^g) g 

»MfrlHflfr#ft^4frftfc. j $BPF 1 0-19895 
7 ^«TM4. WaBtmcommZ 2nm~20nmh 

»iwju:w<-rftikttffljrcft&. -r^fe, leu 

#)S?tg£fo±S*45t#>fc:(4. Gfli£ic7)Sg^/jN$<-f 4 

*f»t"C{4. TtfUIOJSJf Lt^fOSMCTl 
4 EBCi»tt<?»KtS fc'hS < -f 4 i k t4ffliitT'£> 4 . 

[ o o o 8 ] *fe . ®rt^ia»^tfo-[pgie^«*^ 

MU KSfcilNSSttTilMlkoiafc:. 8aSEffi&&»£>£-4« 

*5ft<^flB8ia«ail*Ttt, Hi Ofc^-Tiofc. *«_h 
fcWTfeJi2 b4m&Ttm3bimj&i$ivfiih<7)&& 

t&sivo^a*, \*fiii>* im&Ti&mscommitik 

+ n m £XkX'$> *) , SfT^Jl 2 k teii« 4 b <7)8gSt{4$C 

+ n m-ScH n mil b =5r "9 . WT"&* *R 

*J v WWftft 04 k v^d 2&JH£#4 <r b iiWm.T$> 

4. 

10 0 0 9] 4fc. !|tBS2 0 0 1-3 1 2 8 1 5#&4B 

fcaBttsnfciwkTtt. msttiR (srr^Ji) bmwm 
&mb<visiizB&zti&m {Ttm&bfrt.tchzm 

m) Ol — ?)V<7)<mmim+nm};Xkbm<%:&V>X\ 
tmELfc<?DkH*tc. SfTfeJBkamKttJlktOBBJSIi&s 
Slft-r WX V %4 OT\ StT^ Ji*R ttfcaWRj&H-fl- 
^ix&W #7X&k'<^a^toi:jg#— 

[0010] i<0«ffii±, &±?)4 3&*«£#jg:LT 



IBH#f»t£tf)[«J±k . SNROft±£EI4<rk£^®k 
t-4. 

[00 11] 

wma>Wi*irttwi*>Mb , mmizmrnKwaim 
im&ztiti3m&*fflmb . £s^ra£«(b&&tiii£ 
*ufflfg^ia^^-4ie«iai±®k *s;^it;M§fi, 

<nmm , msMMm^n^com^ & ^4 t:#>cowa 
xy^yxji^/i,^4 c: k zm®. b-?h m&mmfo* 
mm- 4 1 <7)X"$) 4 . i <7)fgBjfc i , iim^MJi^ 
*izts4m&tmm*ffiz.x^&?>x\ wn*>mbzm 
mb<nmm*T8^tf, smmwTiz&i&zti&mnmm 
izm&%wamR.<7)m : =?$:M&-t& te^ 

»^[6l±k, SNR«7)t6]J 1 ^|a4dk^T*#4. 
[ 0 0 1 2 ] <r <IT\ ES5MSI8<7)ifii±e9^«>t«. mf 

(4. AR»*fcJ4^AJ»3&»^*4aEIIt*:ffiV^4ik3&«T 
#4. §4>fc. MBDflOx^Ny^JfJi, ffe<oJf<7D^ 

at:LTt4vV4jt. ifnapm^K®k«»ikora 
[ 0 0 1 3 ] § ^iiz. z<wtffli. mLttz^ mn*> 

#Nltt4'ra«(4. immt®bfr®&tfxb.e>xj*v? 

f^. ^<73±^M45t{4^«^S:X>'N-.y ^ U ^^34 

mZWm-t&Zb fc4 1 3^§tt4 -1 k Sr#mk-T4W 

mmmb. MMmms&jmb nmz&tmfsmzm 
m~rz>xnzmALxi>£w 

[0014] 

imi<7ymM<7>mm txr. rnmtzTH-tmi&oBmizm 
<^^0ij i >m i i«3WBomtw i comnmrn 

n%M2, itfti30, m«3 2, [HIIl]^xw^>^ 

133, K*V4, ■ftS®5S:, 

•C'S>4. 
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tt+ISJf 3 Og&frcDRJPte 3 n mmmXfb-th Zbt,Z 
UK v K fc <59gE$t£ j£-W6 CI i: & OT\ BgUtt 

[0016] tmMM 1 <0jKfl«0«lRD £<0ffc 
Cffigl ]lfiltft ^f7XlI^, s iatKtfc 
<^J£ffc£:PHSJg<7>J*£0. 6 3 5mmgg(7)i,^fflti 

[0017] imn-hm 2 d grr*>« 2 1±. sw^tc 

(i, Fe, Co, N i Kb'CO&m&lEJgi.ftb't&ttm. 
fttiKFeC, FeNi, CoZrNb5:ffl^|,;i: 
#-C#&. ifc. 2 c^fljSJ?^ 

ffl5fPffl£»Sfc*>tC, 3 0 0 nmgJSfc-rs^^ 

[00 18] CRmfMi3 0D8mfMi3 0» s 
*!3/l3<Dd*>. St^(C3£<. Wn*>M2<r>±)iZ& 

Sfl*>i2fc«*i3 2i;«^;{i < mmm3 2<r>m.m 

comm. t mm 3 2 1 comwmjjcomz £ 9 , sag 3 

[00193 ci^j: ? izimtfi}mffi%jjv>'\^%m]&* 
mTt>m<o±.i,zB&ttui. msmmm>sM^mm 

(i. ^<r>mWkhifi3 0 OmN/mSat-Sb^^^fflVi 
iZbLK^ Si Ox, SiNx, ZnO 
x, A 1 Ox, A 1 Nx&ifOM3IMftM*fflV** 

[00203 i<oj:a*»wf«K3oji. zcommtf 

0 . 5 nmgfltC, 9 JfroBHRfc LT 

JBflTC**. Srfc. StT*>«2 (FeC=5rfc*) ogiffiSS 
2O0O~3OO0mN/mSST'fei5, tiff 
i.^®3 2(7)^®3S^{±l 0 0 0~2 0 0 0mN/m 

[002 13 ^rSJ:ofci<7)i^m#:®3 0(0 

± 0 , le^^-jgfig ( D 5 0 ) b SNRC^I 
M£&t. !3l«*ii30c7)ffft{±iEli^»figfc > «ttXSN 

*>t. z<v±i,zM^&mMm3 2t,zm^&wm<?>m!R 



[0 0 22 3 (mi32) WMI3 2t4. fSKBSrHCi 

®3 2i:tT{is AgOffiL Al , Pt, Pd, Au£ 
*:{iCu&2;CD&JR, Z.tit><?>&mi±&ftb-t&'&&. 
(FePt, CoPt, WAg^lf) *fflV^ik*st 
SUPliO. 5nmi«i:t4. <g*S3 2 

[00233 fflttjSftmti. HRW*cJtttWffiift"C«iB 

Wim.ifiQ 2 2°Ct^V^>^xVWj; 0 M&<D 
fiVHKAg (*ffit£Si^ag9 7-C) co-fitmtL 

[00243 -HRft^OaiBIWttta^SBtra-fe 
XTti. JD^aSI±2 5 0"CJilT-Cfe^cr,T\ 831113 
2 iBfcfZ b #c0J£iifcfim4s* 3 0 0 o ClirFfc-r& 

aft*. 

[00253 CGflaxyy\xxjf 3 3} HflxyAyx 
» 3 3 tt % 3 2 t»«S*Lfc«BBcbD3fl}iJtt(?5K 

iODflflx yAyxf 3 3 Sr®fig-rs £ fc (c i o v #|H 

<t 0IB1S^»tgO[fij±S-SS <! b #T"# -S. . IHiaxyyN 
>xm3 3<7)tt®bLXi±. WMl3 2t^fflv^AS|j: 

•C#-&. fci:ttf. [HICiXWNyxJISSti:, C, Bi 

( s i c^rif) frt>%zmb vxm^ttunxw & 
fz. wax.y^>xm3 3<vmmtei nmgjsh-rs. 

[00263 m±Og|«*S3 0 , <g**3 2, Eflx 
^NVXjf 3 3 <D 3 ooJi-C^BKtt+BWI 3 #«j£$tt 
**<x -l^^O3Otf0S<0j^i:tf0^-tf-{i:2nnimRT'fc 

[00273 CIEHS4 D fe^Ul4{i. Stt^l&It^k 

*i:Pl^*f^KTbFeCojm, Pd/Co«, 
FePtM, CoCrPt^Mt') *fflV^£fc 
A^'T^ ^. . £ COM 4 OjgUPfi 1 3 n mggi -f-fUti 

[00283 c«s^5D is«i5it smmiizz? 

%?ifi-?<<nZmiktht:*b<nmTfo *} . tzb tliS i N 
R. S iNtCfccO£«|g|, CR. Y-Si0 2 )g, A 
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-3 nmgJgi-T^. 03t;ii, SINK (2nm) b 
CM ( 1 nm) frt>%Z>&mm:mLX^h. 

[0029] mfcomwffimi 04fc. znwmm 
mm i <?D«#:osiB&BrBii?:^-r. 134 3 2 

3 3^T'Ogp*^^LT^S. REH=5H-J:dfc, BIS 

mm&<vi&ik<7)*mmcr>i$kmi / zT£s>wa (02 1# 

BSD J: 0 Mi**fc*3v*rc. ^*ct K) himftMm 
[0030] C«fltf»H£fr80 <M= X £*>3«JI«D5l3fc 

seu w&t&ttmnf—yv hbmmb*m&fttz\ 

JiE^xSrsSA$^A*^,^s-.y ^ y y^f -5 i b izX 9 

[0031] ( i ) m\%mi<m$L 

*"*\ Wsbtz. S«±fc£fT*>B2i:3r&$W814J&£!K 
fck;Uf, <ft®i4MT-&&FeCJK<i. Fe* 

u mmzax;*>y?^&zb<>z£r)&WLtt,zmmi- 

16Pa, Fef5Afl*3 7 0W, CSA®]3 3 0 
W, Xrt»^M9. 3nm/^i;tS. ZtlizX 
0 . ff§ 3 0 0 nmgJgWF e CJKjWHKS*i* . 
[0 0 3 2] (2)RVtt*30O»J£ 

fc tftfs S i NM<7)%&, *-$*>y h t LX S i , 

y fc LT A r fc N, fcffiv v * u 

-M4nm/i #.XffO. 3 2Pa. ArfcN 2 <7) 
s£Ut=2 : 1, gAH^5 0 OW^ds^T-^^-y 
?U>-^J:9«lM>. iiltiO. »S0. 5nm 
S«<0S iNJ»WHIRS*i4. 
[0033] ifc. A 1 NRO*^ >y hi; 

Al, XA- 7 i Lt A r #X i: N J fflV \ 
flbOifefHi S i NBii: nmz Uxa-7 ? y v^Srtf 
5. SiOxJKW£\ Si^-y 7 h, Ar# 

XtO^X^i^t, ArkO 2 c0gSa:Jt=2 : 1 b L 

[00 34] (3) Wm3 2<7>&& 

mz. wm*m3o<o±tzm&M3 2*fmr&. zz 



X\ R«fMI3 0*#jRLfc««|UB3 2 SjafrTiW 
(c, «**2 0 0\;SflEfc:JiflR 

7. 5nni/^, ArtfXEEl. 5Pa, SA«*35 
Wkv^d^frT^N-v^Uy^tfdi:. i¥§0. 5n 
mSS> i$$0. 5 n mgJ^OMEIG^trf^o^m 

[0035] (4) wa^-y^y xm 33 comm 

i*l3 2«±[; > EflxwNyxMSS^^Eg; 

fcfc^tf. J!l^^gC7)Jt!iRfi*J/jN$V^C^-^.y 

K Ar#;*.£JlV\ x^s->y^W— h 5. 0nm/l 
Ar#XjE0. 5Pa, SAl^lOOOWtHo^ff 
"CX»ty*Mj5^fcfx3. ZtlizX*). gJfeJi 3 2 OH 

1 nmg^DaOxwsyxJf 3 3 3&*Jgj£§:fx.g, . 
[0036] (5)lEtOT4e»ft£ 

<wc, BofliyA^i3 3«±(c s iBi§Ji4£gsjBi-r 

fcfcitf* TbFeCo?-y-' 7 h, Ar#X£ffl 
V\ ^.y^WH30. 9nm/*, Ar^EO. 
5Pa, gAt*4 4 0 Wt ^frTXA' 7 ^ ij V/ 
§r?T3. df-UCiCU !§13nmgiKOTbFeCo 

[0037] (6)fi||5^A 

«at=, iBiiJi4<o±t. m&mszwmtz. 

f±\ ^-^*>y htUSi £fflv>;tx;\--y ? y y^j: 

0<JI$2nmSg(7)SiNMifMU -£co± 
C >y h b LX C Sr^v^x^s- y y y^t ± 
0. Jl? 1 nrngS^CMSr^m-rS. x^--y 
?^i:UAr^?:fflv\ xyN->y^U— h5. On 
m/^, AT *'XE0 . 5 P a , ^A«^l lOOOWt 
^o$zVrX''fro . 

[oo38]«±(i)~<6) (OTMizx*). $mm 
KomtoffiaLztis. zzlx\ im&*mm3<7>£f* 
oawwi 2 n mmmx'h o . wt*>js 2 1 teiis 4 1 <?> 

f 93e< T* S . »T*>® 2 fc ie#iyi4 t ^BEM^iS 
»T*»J12 klg^-y HkOi£SStti£<-C# K 

«BW<?Ml*»***ft«| b % 0 , S*«-^«7DX -y 

^o<. 04^-TJ:ofc. fNait*ra«3^ 
^ffiti:, ^SB^IHiajg^ b-thZb tfT* h . ^M01J 1 

J: 0 &£tt4Mm&& S N Rtf5|*Lh^SII» C k *^T'§ ^, . 
[0039] 1 0^*(7)ieil^jK«gi: SNR] 

mz s c co^io^^j 1 <?Mmz~i v ->t <oett^Mie 

<7)W&.m.<r>ft$m*7F.~t. SNR (Signal to Noise Ra 
tio) H£«* <S) bim/JX (N) WJt** 
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Xififr%<&W£8&S&}*mi'Z*h. iit, SN 
•r4t>^)Tft«.. SNRIi, ;v- K-f 4X9^X9— £ 
[ 0 0 4 0 ] D 5 0«K*$MBttfc5^'«5.X~*"C* 
V>£ k *Wm-& . D 5 0<7)ffi (kFCI)(i s 

®Kc7) 5 ox«***u mm®mzw&t& <?>x 

fcwtfv t?.X — * Tft 0 . i <5^ffi**± ft lo<2 £Y 6 T* 
(4$rV*£fc£glfrt*. gfflt§Ra)iAFM (JS^ 
ftSBXtt) £J8lrVC»&r4£ 4. 06<7>HSfe 

09 1 k £ttftl2 k <pi8#*rctt. Efli^A^ji 
{ctJ(t*aiBfflS**bTV^S. J£|S$ij7~12 

te. iBiui (tfc) zBm.-t&memmztei??>mfi 

[0041] Gflfl^S ( P - V : Peak to Valleyft^ 

5 ;* - 9 XS> *) , <I 0MMifi*& v k'fiffcOa £ 
v><rk£«iJ*-r-?>„ tHO«£tiAFM (flFPRttiR* 

[0042] y-mmte. wiwvt<7m=?<7yjn±Mmz 
w** < mm%wtimtt<Q®. : ?imj&i$tix c k 

fc**-*-*. ¥%*fc@fiAFM <M?ISH7£fttt) 

^ft^fiHta ^ o # tf>j,-% < %— ft $ tixm&L s it 

~i 2tc*j»t*pflfl*s (p-v) , Tjueg. otiie 
aw (tfc) s^m-rsM^BoDflef^^-r^, 

[ 0 0 4 3 ) '*^JWJttfcDfc*>fci±. ibis 

k, *WfiSRa*««flW=/jNS<:5rV*£k. tHIfia $ 
(P-V) ***j*V^fc, T^g^/hSV^k. cr# 

ffc£*k tTtt. imttmmD 5 0#*# < . SNRi 

^ftfi. ^r-V-yTTMO. 08/um, 37*fS0. 2 7/xm 
sOSBK's-y Fk. df-v-y^O. 17*em. r?7*i|g0. 

[ 0 0 4 4 ] H6 fC^L*: 2mmmM 1 O&ffc ( N 
o . 1 , No. 2 ) (S, SMtfM3 0 ( S i N ) ±fC. 
filbSCWR^Ag*»4,**«|(yifc»jKLfct<0i: s ffi 



V*&#. £*lk 2ooH$fe#9l k £Jt«rT6 k . XftH 

1 <0f B#feftj$?|g ( D 5 0 = 3 8 7 , 3 1 5) , SNR 
(=16. 3 9, 14. 1 1 ) tt, Z-hbhOMtMT 
(D50 = 289. SNR=13. 5) «fc9i*#<. 

k. <gAJ13 2l4&|>£Wlxyy\yx;i3 30&\,\fcfc 
1S0"J9 , 10 kZUMLX t, , HJfetfiJ 1 <7)«*O^D 
5 0, SNRfctBS»SttTV^ii:*«*«&»4. 

[0045] i«± a fc. i<o%BH«onjfeff« i fcfcwe 

D 5 0i3 itXSNRj&tkt^S <E£#§tl.TV^C75 
fi. «(C» Rtf|E|3 0, «AS3 2J:Dai!]jxyyNyx 
J13 3 k^0&m<K&&ffhhti#>k3£jLtztL& . 

x\ mwimx-bzimmTtiztiLx, m\%miv> 

±t=BWft*3 0<0»*ftHnLfc«f|c (itSS0«8) £f£ 
^tT^Sk. H6(c^"J:dtr, D 5 0, SNRcok* 
*>^>tei#§tr.l)ii:* s *>^-3 7t. iiT, NiP^T) 

[0046] Jt«W7 i: 8C0N i PK^WfcT' 
# a fc ZHM-fZ k , l?im*lK3 0 

( S i N ) (TihhViMm&CO^^m^, <s k t>/h$ 

<> Ni pmcommzm®%wamvttfm&i$tix^h 
mn-hm2&£vwmfom<7)±tzmmzti*:N i p 

[0047]iWi, 17 ^LizfflfrMVMnitMl 
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S1N/C 


2nm/1nm 


SiN/C 


2nm/1nm 






TbFeCo 


13nm 


TbFeCo 


13nm 


3 


33 (Hj£jI>A>*)g 


C 


1nm 


C 


1nm 


im 


32 


Ao, 


0.5nm 


Ag 


0.5nm 




31 &AM&m 






Cr 


0.5nm 






SIN 


O.Snm 


SiN 


O.Snm 






FeC 


300 nm 


FeC 


300nm 








0.635 mm 


277* 
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DHtycFCf) 


Ra(nm) 


P-Vfrwn) 


(nm) 


a 


1 




FeC/SlN/Afl/C/TFC/SiN/C 


16.38 


337 


059 


4 


17 


ZJS 


2 




FeC/SM/W/C/TFC/S»N/C 


14.11 


315 


0.56 


4 


24] 


71 


3 


sta«2 


FeC/SIN/Cf/Ag/C/TFO/SjN/C 


17.63 


410 


0.48 


12 


16 


0.8 


4 




FeC/SJN/Cr/W/C/TFC/SJN/C 


! 16l22 
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0.47 


a3 


20 


OB 


5 




FeC/SJN/Cr/Ag/SiC/TFC/SiN/C 
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0.48 


a.3 


15 


0.B 


6 
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FeC/8IN/0/W/SiC/TFC /SiN/C 


1&B8 
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0.47 
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19 


a7 
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54 
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0.48 
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45 


3.6 
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ai 


45 


18 
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34 


3.6 
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ai 


42j 
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3.3 


44 
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0.5 
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54 
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0.46 
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45 
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0.53 
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65 


5.1 




F«C/SiN/Cr 


0.46 


3 


43 
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0.49 
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r 34 1 
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0.44 
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22 
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FeC/SIN/W/C 


0.56 


4 


24 
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25 
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0.59 
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16 
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0.59 


4 


17 


23 
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0.47 


3.3 


20 


Q& 
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0.46 


3 


17 


0.6 
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0.47 


3.1 


15 


0.7 
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0.46 


3.2 


16 
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i5nm 
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300 nm 
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